• Should be appropriate and descriptive for the data displayed.
Leinhardt et al., 1990; Puhan et al. 2006 Units for the Y axis (e.g. average beats per minute)
Leinhardt et al., 1990; Puhan et al. 2006 Scale (appropriate intervals and range for data)
Cleveland, 1994 
Graph Mechanics
Descriptive title P/A-Should be: a) in the form of a statement, b) mention the subject, c) appropriate variables, and d) include relevant details about the experiment that help understand the take home message. NI-If the title is missing any one of the four points mentioned above.
Needs to be in a statement, mention the subject (bacteria), and include details about the experiment (temperatures)
Label for the X axis (e.g. time) P/A-Should be appropriate and descriptive for the experiment. For graphs with categorical independent variables, there needs to be a label under each set of data and a larger label under all data plotted. NI-If the label is missing any one of the points mentioned above.
x Label for the Y axis (e.g. heart rate) P/A-Should be appropriate and descriptive for the experiment. If the data is manipulated (average, change, percentage, etc.), then it should be indicated on the y axis. NI-If the label is missing any one of the points mentioned above.
Should say "Average Number of Cells", since that is the data plotted.
Units for the X axis (e.g. seconds) P/A-Should be appropriate and descriptive for the data displayed. NI-If the units are not appropriate or descriptive. Appendix C: Graphs used during the structural stages by science education researchers and graduate students
GRAPH 1
The scatter and line graphs below were used only by the science education researchers during the first round of the structural stage for feedback:
• Question: Do different genres of music affect an individual's heart rate?
• Hypothesis: Music genres do affect a person's heart rate differently. 
MAP loud music
Question: Does listening to music increase or decrease the HR and MAP depending on the genre? Hypothesis: Slower music will decrease the HR below normal levels whereas listening to upbeat/faster music will increase the HR
GRAPH 3
The graph below was used by both science education researchers and graduate students during the second round of the structural stage.
• Question: How does the conduction velocity in the median giant axon alter with a change in temperature? • Hypothesis: We hypothesize temperature affects the conduction velocity of the median giant axon.
Appendix D: Graphs critiqued by undergraduate students during the external stage.
Graph 1 Graph 2

Graph 3 Graph 4 Graph 5
Appendix E-Descriptions of graphs critiqued by students and professors 
